Nephrotoxicity in rats following liver transplantation from cadmium-exposed rats.
Although kidney is considered as the critical organ for cadmium (Cd) toxicity, little is known about the transport of Cd to kidney after chronic exposure. In order to study this transfer, male Lewis rats (150-200 g) were given eight injections (sc) of CdCl2 (3 mg Cd/kg) over 2 weeks which resulted in increases of tissue Cd and metallothionein (MT) concentrations (223 and 1850 micrograms/g, respectively, in the liver and 118 and 873 micrograms/g, respectively, in the kidney). Livers from Cd-injected rats were transplanted to age-matched control healthy Lewis rats and the recipient rats were killed at 2 to 47 days after transplantation. The levels of Cd and MT in the liver of recipient rats were decreased (106 and 1503 micrograms/g, respectively) with time after surgery. On the other hand, renal Cd and MT levels were markedly increased (195 and 1468 micrograms/g, respectively) and most of the Cd in the kidney was bound to MT. About 100 ng/ml of Cd and MT were detected in the plasma of recipient rats by ELISA. There was some periportal fibrosis in the liver due to transplant procedure which did not anastomose hepatic arteries. There was an increase in blood urea nitrogen levels in rats transplanted with Cd-containing liver. In addition, both necrosis and inflammation were observed in the epithelial cells in the proximal tubules in the kidney which typically occurs in chronic Cd toxicity. These results suggest that the major source of renal Cd in chronic Cd exposure may be derived from hepatic Cd which is transported in the form of Cd-MT in blood plasma.